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Key indicators: single-crystal X-ray study; T = 200 K; mean a{C~C) = 0.002 A; 
R factor = 0.034; wR factor = 0.083; data-to-parameter ratio = 14.6. 



In the title compound, C 15 H 15 N 3 02S, the central C— N— N— C 
unit has an anti conformation [torsion angle = —170.17 (15)°]. 
The phenyl substituent is oriented perpendicular to this unit 
[dihedral angle of 89.2 (1)°], whereas the substituted ring is 
rotated out of this plane by only 18.86 (17)°. In the crystal, 
molecules are linked by pairs of N— H- ■ -S hydrogen bonds 
into inversion dimers that are further connected via N— 
H- ■ O and O— H- ■ S hydrogen bonds into a three-dimen- 
sional network. 

Related literature 

For the synthesis and biological applications of thio- 
semicarbazone derivatives, see: Lovejoy & Richardson (2008). 
For one of the first reports on the synthesis of thio- 
semicarbazone derivatives, see: Freund & Schander (1902). 




Monoclinic, P2 1 /c 
a = 11.1010 (5) A 
b = 8.7279 (4) A 
c = 15.7921 (7) A 
P = 105.008 (4)° 
V = 1477.88 (12) A 3 

Data collection 

Stoe IPDS-1 diffractometer 
7883 measured reflections 
2814 independent reflections 



Refinement 

R[F 2 > 2a(F 2 )} = 0.034 

wR(F 2 ) = 0.083 

5 = 1.04 

2814 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
IX = 0.23 mm -1 
T = 200 K 

0.3 x 0.2 x 0.15 mm 



2401 reflections with / > 2a(I) 
R iM = 0.050 



193 parameters 

H-atom parameters constrained 
Ap max = 0.22 e A~ 3 
Ap min = -0.18 e A~ 3 



D-H-A 




D — H 


H- ■ A 


D -A 


D-H-A 


Ol-HlOl- 


■ Si' 


0.S4 


2.50 


3.2844 (13) 


157 


N2-H1JV2- 


■ -Si" 


0.88 


2.53 


3.3460 (14) 


155 


NS-HIAG- 


■ -or 


0.88 


2.56 


3.2068 (18) 


131 


Symmetry 


codes: 


(i) x-l,-y- 




(ii) -A + l.-v, 


-z + 1; (Hi) 


-x,-y + \,- 


-z + 1. 











Experimental 

Crystal data 
C 15 H l5 N,0,S 



Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X- 
AREA- data reduction: X-RED32 (Stoe & Cie, 2008); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: DIAMOND (Brandenburg, 2006); software used to prepare 
material for publication: publCIF (Westrip, 2010). 
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Adriano Bof de Oliveira, Barbara Regina Santos Feitosa, Christian Nather and Inke Jess 

1 . Comment 

The thiosemicarbazone chemistry has some impact on the search for new compounds used for the treatment of cancer. 
Thiosemicarbazone derivatives can act as ligands, e.g. with iron in the active centre of Fe-containing proteins and 
showing anti-proliferative activity against tumor cells (Lovejoy & Richardson, 2008). As part of our study on synthesis 
and structural chemistry of thiosemicarbazone derivatives, we report herein the crystal structure of a derivative of vanillin 
(4-Hydroxy-3 -methoxybenzaldehyde) . 

In the crystal structure of the title compound the central CNNC unit is nearly planar with an torsion angle along C8 — 
Nl — N2 — C9 of 170.17 (15)° and maximum deviations from the mean plane of 0.0542 (8) A. The substituted phenyl ring 
(CI — C6) is slightly rotated out of this plane by 18.86 (17) °. In contrast, the unsubstituted phenyl ring (C10 — C15) is 
perpendicular to the CNNC fragment with an dihedral angle of 89.2 (1)° (Fig. 1). The molecule shows a trans 
conformation about the C8 — Nl and Nl — N2 bonds. 

In the crystal structure the molecules are linked by pairs of N — H— S hydrogen bonds into dimers that are located on 
centres of inversion (Fig. 2 and Table 1). These dimers are further linked by intermolecular N — H— O and O — H— S 
hydrogen bonding into a three-dimensional hydrogen bonded network (Fig. 2 and Table 1). 

2. Experimental 

Starting materials were commercially available and were used without further purification. The title compound synthesis 
was adapted from a procedure reported previously (Freund & Schander, 1902). The hydrochloric acid catalyzed reaction 
of vanillin (8,83 mmol) and 4-phenylthiosemicarbazide (8,83 mmol) in ethanol (50 ml) was refluxed for 6 h. After 
cooling and filtering, the title compound was obtained. Crystals suitable for X-ray diffraction were obtained in ethanol by 
the slow evaporation of solvent. 

3. Refinement 

All non-hydrogen atoms were refined anisotropic. All H atoms were located in difference map but were positioned with 
idealized geometry (methyl and O — H H atoms allowed to rotate but no to tip) and were refined isotropic with £/j S0 (H) = 
1.2 C/eq(C, N,0) (1.5 for methyl and O— H H atoms) using a riding model with C— H = 0.95 A for aromatic, C— H = 0.98 
A for methyl, N— H = 0.88 A for amine and hydrazine O — H = 0.84 A for hydroxyl H atoms. 

Computing details 

Data collection: X-AREA (Stoe & Cie, 2008); cell refinement: X-AREA (Stoe & Cie, 2008); data reduction: X-RED32 
(Stoe & Cie, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2006); software used to prepare material 
for publication: publCIF (Westrip, 2010). 
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Figure 1 

The molecular structure of the title compound with labeling and displacement ellipsoids drawn at the 40% probability 
level. 

_ a 




Figure 2 

Part of the crystal structure of the title compound with view along the crystallographic c-axis. Intermolecular hydrogen 
bonding is shown as dashed lines. 



3-[(4-Hydroxy-3-methoxybenzylidene)amino]-1-phenylthiourea 



Crystal data 

Ci 5 H 15 N 3 0 2 S 
M r = 301.36 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 11.1010(5) A 
b = 8.7279 (4) A 
c = 15.7921 (7) A 
y?= 105.008 (4)° 



V= 1477.88 (12) A 3 
Z = 4 

7^(000) = 632 

D x = 1.354 Mgrn" 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2916 reflections 

6>= 1.9-26.0° 

ju = 0.23 mnr 1 
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IT=200K 


0.3 x 0.2 x 0.15 mm 


Plate, yellow 




LJCiLCl LOIIULLIOH 




Stoe IPDS-1 


2814 independent reflections 


diffractometer 


2401 reflections with/> 2a(I) 


RaHiatinn <nmiTrp" finp-fopiiQ dpalpH tnhp ^Itnp 

1 \ CI U 1 tl L 1 \j 1 1 SUUl^^i 111.1V lU^llo o ^Cllvd \.W\J\jy JIUl' 


R ■ . = 0 050 


IPDS-1 


0^ = 26.0°, 0^=1.9° 


Graphite monochromator 


h = -13— *13 


<p scans 


k = -10— >10 


7883 measured reflections 


7 in ^ t: 

/ = — 19— >16 


ff o t j n £> in o n t 
l\t£J IrltsllLizlll 




Refinement on F 2 


Hydrogen site location: inferred from 


Least-squares matrix: full 


neighbouring sites 


R[F* > laiF 2 )] = 0.034 


H-atom parameters constrained 


wRiF 1 ) = 0.083 


w = ll[a\F 2 ) + (0.0283P) 2 + 0.5666P] 


S = 1.04 


where P = (F 2 + 2F 2 )/3 


2814 reflections 


(A/(7) max = 0.001 


193 parameters 


Ap max = 0.22 e A~ 3 


0 restraints 


Ao min = -0 18 e A~ 3 


Primary atom site location: structure-invariant 


Extinction correction: SHELXL97 (Sheldrick, 


direct methods 


2008), Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 


Secondary atom site location: difference Fourier 


Extinction coefficient: 0.0051 (19) 


map 




Special details 




Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 


covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 


torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 


An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 


Refinement. Refinement of F 2 against ALL reflections. 


The weighted i?-factor wR and goodness of fit S are based on F 2 , 


conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 


only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 


are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 


x y 




CI 0.09380(14) 0.31502 (18) 


0.38433 (10) 0.0277 (3) 


C2 -0.00285 (14) 0.23811 (19) 


0.32665 (11) 0.0312 (4) 


H2 0.0098 0.1369 


0.3085 0.037* 


C3 -0.11786 (14) 0.30837 (19) 


0.29539(11) 0.0308 (4) 


H3 -0.1842 0.2543 


0.2569 0.037* 


C4 -0.13632 (14) 0.45689 (19) 


0.31995 (10) 0.0289(3) 


C5 -0.03748 (14) 0.53832 (18) 


0.37529 (10) 0.0277 (3) 


C6 0.07610(14) 0.46702(18) 


0.40785 (10) 0.0279(3) 


H6 0.1426 0.5209 


0.4463 0.033* 


01 -0.24864(10) 0.53058(14) 


0.29167 (8) 0.0384 (3) 


HlOl -0.2957 0.4796 


0.2513 0.058* 


02 -0.06289 (10) 0.68653 (13) 


0.39208 (8) 0.0354 (3) 


C7 0.03941 (16) 0.7771 (2) 


0.43923 (13) 0.0408 (4) 


H7A 0.0712 0.7353 


0.4984 0.061* 
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I ITT) 


a ai 1 c 
0.0116 




U.ooz9 


A A A 1 A 

0.4430 


A A/C 1 * 
0.061* 




H7C 


0.1058 




0.7754 


A A AO "7 

0.4087 


0.061* 




Co 


0.21 140 


A\ 

(14) 


ATI ZHH ( 1 0\ 
0.233 / / (18) 


0.4189J (11) 


A AOOO (A \ 

0.0298 (4) 






0.2234 




0.1416 


A OAOQ 


A A^ 

0.036* 




XT1 

JN 1 


U.zVooU 


/in 

(ii) 


0.2o / /9 (13) 


U.4oj1s (y) 


A AO Q1 /"2\ 

U.UzoJ (j) 




N2 


0.40487 


/ 1 1 \ 

(11) 


0.20239 (15) 


A fAf 1 1 /A\ 

0.50512 (9) 


A A^A^ /1\ 

0.0292 (3) 




HiJNz 


n /i 1 ^a 
0.4160 




0.12 lb 


A /I TA^ 

0.4/06 


0.033* 






a a ai /i t 
0.4934 / 


(13) 


0.23299 (1 /) 


a C7mn /1 aa 
0.3 /920 (10) 


0.0262 (3) 




C 1 


0.62845 


/ A\ 

(4) 


A 1 TOCO /f \ 

0.13258 (5) 


A /. A I A A /T\ 

0.60149 (3) 


0.03137 (14) 




XT'} 


0.46941 


(12) 


0.34331 (16) 


A jCIAC^I /A\ 

0.63052 (9) 


A AI 1 A 

0.0319 (3) 




H1N3 


A ") AC C 

0.3955 




0.3873 


0.6159 


A AO O sk 

0.038* 




C1U 


a ccon 
0.3301 / 


(A A\ 

(14) 


A 1 A/1 /CA / 1 *7\ 
0.39469 (1 /) 


A H AO C*7 / 1 1 \ 

0./003/ (11) 


0.0293 (4) 




PI 1 

Cll 


A f CI /_ A 

0.55360 


(17) 


a lion \ 

0.3387 (3) 


0.78865 (12) 


A f\A A 1 /f \ 

0.0442 (5) 




i_ri 1 
Hi 1 


a /i m i 
U. 49.3 .3 




a o^in 
U.2639 


U. /9z9 


A AC2 * 
U.U5 j* 




C12 


0.63836 


(19) 


0.3927 (3) 


0.86368 (13) 


0.0574 (6) 




i_ri "i 
till 


A £1 *7A 
0.63 /0 




0.3336 


A A 1 AjC 

0.9196 


A AjCA* 

0.069* 






U. / Z"4- 1 D 


\ L 'J 


U.JUZJ ^3 } 


W.o3 / UZ ^ 


W.U J3W ) 




H13 


0.7806 




0.5408 


0.9085 


0.064* 




C14 


0.72884 


(18) 


0.5569 (2) 


0.77684 (15) 


0.0501 (5) 




H14 


0.7890 




0.6319 


0.7727 


0.060* 




C15 


0.64570 


(16) 


0.5026 (2) 


0.70154 (13) 


0.0407 (4) 




H15 


0.6490 




0.5395 


0.6456 


0.049* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


U 33 


JJ12 


U» 


U 23 


CI 


0.0247 (7) 


0.0305 (8) 


0.0259 (8) 


0.0031 (6) 


0.0030 (6) 


0.0008 (6) 


C2 


0.0306 (8) 


0.0301 (8) 


0.0297 (9) 


0.0020 (6) 


0.0021 (7) 


-0.0022 (6) 


C3 


0.0257 (7) 


0.0330 (8) 


0.0285 (8) 


-0.0013 (6) 


-0.0025 (6) 


-0.0008 (7) 


C4 


0.0228 (7) 


0.0344 (8) 


0.0273 (8) 


0.0037 (6) 


0.0022 (6) 


0.0037 (6) 


C5 


0.0269 (7) 


0.0271 (8) 


0.0282 (8) 


0.0029 (6) 


0.0057 (6) 


0.0012 (6) 


C6 


0.0236 (7) 


0.0303 (8) 


0.0272 (8) 


0.0002 (6) 


0.0022 (6) 


-0.0011 (6) 


01 


0.0251 (6) 


0.0409 (7) 


0.0421 (7) 


0.0077 (5) 


-0.0044 (5) 


-0.0037 (5) 


02 


0.0308 (6) 


0.0288 (6) 


0.0421 (7) 


0.0050 (5) 


0.0011 (5) 


-0.0036 (5) 


C7 


0.0380 (9) 


0.0296 (8) 


0.0518(12) 


-0.0023 (7) 


0.0061 (8) 


-0.0067 (8) 


C8 


0.0269 (7) 


0.0291 (8) 


0.0301 (9) 


0.0040 (6) 


0.0014 (7) 


-0.0020 (6) 


Nl 


0.0238 (6) 


0.0286 (7) 


0.0295 (7) 


0.0053 (5) 


0.0017 (5) 


0.0014(5) 


N2 


0.0243 (6) 


0.0300 (7) 


0.0292 (7) 


0.0068 (5) 


-0.0002 (5) 


-0.0053 (6) 


C9 


0.0245 (7) 


0.0266 (7) 


0.0253 (8) 


0.0002 (6) 


0.0025 (6) 


-0.0005 (6) 


SI 


0.0239 (2) 


0.0357 (2) 


0.0300 (2) 


0.00726 (16) 


-0.00104 (15) 


-0.00724 (17) 


N3 


0.0249 (6) 


0.0327 (7) 


0.0334 (8) 


0.0063 (5) 


-0.0010 (6) 


-0.0083 (6) 


CIO 


0.0263 (7) 


0.0275 (8) 


0.0315 (9) 


0.0047 (6) 


0.0029 (6) 


-0.0075 (6) 


Cll 


0.0332 (9) 


0.0618(12) 


0.0379 (10) 


-0.0056 (8) 


0.0099 (8) 


-0.0032 (9) 


C12 


0.0436(11) 


0.0995 (18) 


0.0290 (10) 


0.0041 (12) 


0.0093 (9) 


-0.0088 (11) 


C13 


0.0331 (9) 


0.0692 (14) 


0.0500 (13) 


0.0050 (9) 


-0.0013 (9) 


-0.0333 (11) 


C14 


0.0405 (10) 


0.0360 (10) 


0.0659 (14) 


-0.0051 (8) 


-0.0002 (10) 


-0.0125 (9) 


C15 


0.0405 (9) 


0.0313 (9) 


0.0461 (11) 


-0.0028 (7) 


0.0034 (8) 


0.0023 (8) 
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Geometric parameters (A, ") 



CI— C2 
CI— C6 
CI— C8 
C2— C3 
C2— H2 
C3— C4 
C3— H3 
C4— 01 
C4— C5 
C5— 02 
C5— C6 
C6— H6 

01— HlOl 

02— C7 
C7— H7A 
C7— H7B 
C7— H7C 
C8— Nl 
C8— H8 



1.387 (2) 

1.405 (2) 
1.453 (2) 
1.387 (2) 
0.9500 
1.383 (2) 
0.9500 
1.3710(18) 

1.406 (2) 
1.3645 (19) 
1.380 (2) 
0.9500 
0.8400 
1.425 (2) 
0.9800 
0.9800 
0.9800 
1.2792 (19) 
0.9500 



Nl— N2 
N2— C9 
N2— H1N2 
C9— N3 
C9— SI 
N3— CIO 
N3— H1N3 
CIO— Cll 
CIO— C15 
Cll— C12 
Cll— HI 1 
C12— C13 
C12— H12 
C13— C14 
C13— H13 
C14— C15 
C14— H14 
C15— H15 



1.3783 (17) 
1.3458 (19) 
0.8800 
1.331 (2) 
1.6924 (15) 
1.4356 (19) 
0.8800 
1.369 (3) 
1.378 (2) 
1.390 (3) 
0.9500 
1.375 (3) 
0.9500 
1.366 (3) 
0.9500 
1.386 (3) 
0.9500 
0.9500 



C2— CI— C6 
C2— CI— C8 
C6— CI— C8 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
01— C4— C3 

01— C4— C5 
C3— C4— C5 

02— C5— C6 
02— C5— C4 
C6— C5— C4 
C5— C6— CI 
C5— C6— H6 
CI— C6— H6 
C4— 01— HlOl 
C5— 02— C7 
02— C7— H7A 
02— C7— H7B 
H7A— C7— H7B 
02— C7— H7C 
H7A— C7— H7C 
H7B— C7— H7C 
Nl— C8— CI 
Nl— C8— H8 



119.54(14) 

118.90(14) 

121.57(14) 

120.26 (15) 

119.9 

119.9 

120.26 (14) 

119.9 

119.9 

122.45 (14) 

117.57(14) 

119.98 (14) 

124.74 (14) 

115.64(13) 

119.62(14) 

120.26 (14) 

119.9 

119.9 

109.5 

116.78(12) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

122.57 (15) 
118.7 



C8— Nl— N2 
C9— N2— Nl 
C9— N2— H1N2 
Nl— N2— H1N2 
N3— C9— N2 
N3— C9— SI 
N2— C9— SI 
C9— N3— CIO 
C9— N3— H1N3 
CIO— N3— H1N3 
Cll— CIO— C15 
Cll— CIO— N3 
CI 5— CIO— N3 
CIO— Cll— C12 
CIO— Cll— Hll 
C12— Cll— Hll 
C13— C12— Cll 
C13— C12— H12 
Cll— C12— H12 
C14— C13— C12 
C14— C13— H13 
C12— C13— H13 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
CIO— C15— C14 
CIO— C15— H15 
C14— C15— H15 



115.18(13) 
120.24(13) 
119.9 
119.9 

117.17(13) 

123.73 (11) 

119.10(12) 

123.17(13) 

118.4 

118.4 

120.93 (16) 
120.05 (15) 
119.01 (16) 
119.19(19) 
120.4 
120.4 
120.0 (2) 
120.0 
120.0 

120.46(18) 

119.8 

119.8 

119.98 (19) 

120.0 

120.0 

119.41 (19) 

120.3 

120.3 
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Cl— C8— H8 118.7 



C6 — Cl — C2 — C3 


-2.8 (3) 


Cl — C8 — Nl — N2 




1 "7 "7 AA / 1 ,1 \ 

-177.00 (14) 


Co — Cl — C2 — C3 


1 HH OA /1 jC\ 

177.29 (16) 


/~< o \ti xti /^a 

C8 — N 1 — N2 — C9 




1 "7 A n /I c\ 

-170.17 (15) 


Cl — C2 — C3 — C4 


1 A /") \ 

1.4 (3) 


XT1 XT^ f~^C\ XT') 

N 1 — N2 — C9 — JN3 




2.5 (2) 


C2 — C3 — C4 — 0 1 


1 "7 A 1 C\ S 1 ^\ 

-179.19 (16) 


Nl — N2 — C9 — SI 




-176.66 (11) 


C2 — C3 — C4 — C5 


1.4 (3) 


TV TO /^n XT'? pi A 

JN2 — C9 — N3 — C 1 0 




-176.04 (15) 


Ol — C4 — C5 — 02 


—2.8 (2) 


c 1 /"'n XT') n a 

iS 1 — C9 — N 3 — C 1 0 




3.1 (2) 


C3 — C4 — C5 — (J 2 


176.67 (15) 


/~i (\ XT') pi A /"■ i 1 

C9 — N 3 — C 1 (J — C 1 1 




-97.2 (2) 


Ol — C4 — C5 — C6 


177.76 (15) 


C9 — N 3 — C 1 0 — C 1 5 




84.1 (2) 


C3 — C4 — C5 — Co 


-2.8 (2) 


pi r pi a nil nn 

C 1 5 — C 1 0 — C 1 1 — C 1 2 




0.3 (3) 


n? cs, c& C\ 

\JL v_.0 v 1 


—1 78 no n ^ 


\n c\ n pi 1 pi ? 

1M J v 1 \J v 1 1 1Z 




— 1 78 T.^ (\ 1\ 


C4— C5— C6— Cl 


1.4 (2) 


CIO— Cll— C12— C13 




1.0(3) 


C2— Cl— C6— C5 


1.4 (2) 


Cll— C12— C13— C14 




-1.5(3) 


C8— Cl— C6— C5 


-178.71 (16) 


C12— C13— C14— C15 




0.8 (3) 


C6— C5— 02— C7 


6.7 (2) 


Cll— CIO— C15— C14 




-1.1(3) 


C4— C5— 02— C7 


-172.72 (15) 


N3— CIO— C15— C14 




177.63 (16) 


C2— Cl— C8— Nl 


-167.58 (16) 


C13— C14— C15— CIO 




0.5 (3) 


C6— Cl— C8— Nl 


12.5 (3) 








Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


01— H101-S1 1 


0.84 


2.50 


3.2844 (13) 


157 


N2— HIA^-Sl" 


0.88 


2.53 


3.3460 (14) 


155 


N3— HIAG-Ol" 1 


0.88 


2.56 


3.2068 (18) 


131 



Symmetry codes: (i) x-\, -y+l/2, z-1/2; (ii) -x+l, -y, -z+1; (iii) -x, -y+l, -z+1. 
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